Introduction
Human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) are the most common blood borne pathogens implicated in occupationally acquired infections. Risk of infection to health care workers (HCWs) after occupational exposure ranges from 6% to 30% for HBV (depending on the hepatitis B surface antigen [HBe Ag] status); 1.8% for HCV and <0.1-0.3% for HIV (depending on the type of exposure). [1] Center for Disease Prevention and Control (CDC) has been notified of 57 documented and 138 possible cases of occupationally acquired HIV infections amongst HCWs. The annual number of occupational infections caused by HBV was reported to be <400 in 2001 in the USA. [2] Occasional Indian Journal of Medical Microbiology vol. 34, No. 2 Therefore, this study was conducted at a 165 bedded level-1 Trauma Centre of India to know the seroprevalence rate of HIV, HBV and HCV in patients attending the ED; and thus the risk associated with occupational exposure in a busy emergency hospital of the developing world.
Methodology

Study design and centre
A retrospective study of 7 years, 2007-2013 was carried out in the Department of Microbiology of Jai Prakash Narayan Apex Trauma Centre, All India Institute of Medical Sciences. All trauma victims are received in the ED of the hospital. According to the patient's condition, the patients are triaged into red, green and yellow areas. Patients falling in the red area are those requiring urgent care while those falling in the green area are kept under observation for some time and then discharged from the ED.
Study population
Records of all patients whose serum samples were sent to a laboratory for viral markers testing were obtained. History of patients at the time of presentation to the hospital was obtained from the hospital information system. Patients falling only in the red area were included.
Results
The ED of the hospital has nearly 25 HCWs per shift, and the HCWs come in three shifts. The distribution of the workers is given in Table 1 . This is the population of HCWs at highest risk of occupationally acquired infections by bloodborne pathogens.
A total of 11,630 patients were received in the red area over the 7 year period while only 7650 samples were sent to the laboratory to test for viral markers. The mean age of the patients received was 46 years (range: 8-68 years), and most of the patients were males; 5436 (71%). The majority of the patients had received head trauma. The distribution of the patients according to the type of presentation is given in Table 2 .
HIV, HBV and HCV were first screened by the spot test. Confirmatory testing of all the samples was done by MiniVidas for HIV and HBV. HCV confirmatory testing was done by ELISA based procedure. Seroprevalence of HIV, HBV and HCV infection in these samples was 0.28% (22), 3.4% (260) and 0.9% (69), respectively.
None of the samples had any discordance between screening test and confirmatory test, and none of the samples were positive for dual markers.
Discussion
The number of samples received in the laboratory was far less than the total number of patients received in red area as many patients succumb to death in ED, and there is no time for any blood tests. Many patients received would either get discharged or referred to other hospitals from the ED upon stabilisation. Thus, actual prevalence may be much higher than the prevalence found in our study.
Prevalence of HIV noted in the present study is higher than the reports of Delhi State Control Organisation. This may be because our hospital being a government hospital, the patient population being served belongs to lower strata who may be at a higher risk of contracting these bloodborne pathogens by sexual transmission and unsafe blood transfusion. Prevalence of HBV is comparable to that reported by the other studies while that of HCV is much lower than the published data of Delhi. [6] The risk of seroconversion of the HCWs depends on three main factors; seroprevalence rate in community, frequency of occupational exposure and probability of seroconversion after exposure to a particular infectious agent. [7] Seroprevalence rate in the patient population served by our hospital is far greater than that observed in the general population, thus increasing the risk of infection many folds. Decreasing the frequency of occupational exposures and promoting the use of standard precautions (SP) amongst the HCWs are important measures to decrease the probability of seroconversion. [8] However, as shown in other studies, adopting SP in ED is not practical due to lack of adequate knowledge, high patient load or forgetfulness as the patient resuscitation takes precedence over personal protection. Health care facilities in developing countries also suffer from a lack of proper infrastructure and facilities to follow SPs. [9] [10] [11] [12] These are some important concerns, which should be addressed by hospital administrators, and appropriate measures must be advocated.
Conducting seminars and training programs frequently and advocating hepatitis B vaccination are the key preventive measures for improving HCW compliance to SP. Use of safety-engineered single-use devices such as retractable syringes, needle-free intravenous systems and winged butterfly needles would also help reduce the rate of percutaneous injuries. [10] There are a few shortcomings of the study: The hepatitis B antibody titres of the HCWs in ED were not determined. This would have been an estimate of the risk of acquiring hepatitis B by the HCW. Second, the HBV, HCV and HIV viral load; HBe Ag level; and the CD4 level of the reactive patients were not determined. Another shortcoming was that the data to support the non-availability of personal protective equipment in the ED could not be estimated.
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